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2006 
4(a) The lead stops beta 

particles/radioactivity escaping. 
Allow to stop gamma only if candidate 
explains gamma may be by product of 
beta decay 

Correct 
answer. 

  

4(b) The time taken for half the (number of) 
radioactive nuclei to decay  
or the time for the rate of decay of an 
isotope to halve. 
or the time for the activity of to halve 

Correct 
answer. 

  

4(c) M = 2.0 g. 
When the cobalt decays, it changes into 
another type of nucleus which also has 
mass, it doesn’t disappear. The decrease 
in mass is negligible. 

 Correct answer of  
2.0 g or statement that 
the mass does not 
change (significantly). 

Correct answer of 2.0 g or statement that 
the mass does not change (significantly). 
And idea that when the cobalt decays, it 
changes into another type of nucleus 
which also has mass. 

4(d) ¼ is two half-lives, 
ie 10.4 years 
ie 2011. 
 
Accept 2012 as well. 

Correct 
answer of 
2011 or 
2012. 

  

2007 
(h) By calculation: 

One half-life is 8 days (since the rate 
falls to ¼ after 16 days). 
28 days is 3.5 half-lifes. 

Correct number of half-
lives calculated to be 8 
days 
 
 

Half-life calculated to be 
8 days and 28 days is 3.5 
half-lives 
 
 

Half-life calculated 
to be 8 days and 28 
days is 3.5 half –
lifes and use of 3 
half-lives = 75 and 4 



 

 
Rate = 600× 1

2






3.5

 

Rate = 53 
 
By graphing: 
 

After 1 half-life, count rate 
 
=

600
2

= 300  

After 2 half-lives, count rate 

 
=

300
2

= 150  

After 3 half-lives, count rate 
 
=

150
2

= 75  

After 4 half-lives, count rate 

 
=

75
2
= 37.5  

 
From graph, decay rate after 28 days is 
about 50 counts per second. 

 
 
 
 
 
 
OR 
 
Points plotted on graph:  
8 days = 300 
16 days = 150 
24 days = 75 
32 days = 37.5 
 
 
 
 
 
If BOTH methods used, 
award highest grade from 
either method. 

 
 
 
 
 
 
OR 
 
Points plotted on graph: 
8 days = 300 
16 days = 150 
24 days = 75 
32 days = 37.5 
AND  
Accurate exponential 
curve drawn (do not 
accept joining the dots 
with a ruled line). 
 

half-lives = 37.5 / 
calculation of 1 / 23.5 
to arrive at answer 
of 53 
OR 
Points plotted on 
graph: 
8 days = 300 
16 days = 150 
24 days = 75 
32 days = 37.5 
AND  
Accurate 
exponential curve 
drawn (do not accept 
joining the dots with 
a ruled line). 
AND  
Answer matches 
graph 
(construction lines 
preferred but not 
required). 

 
 


